Objectives: In India, female sex workers (FSWs), suffer from high HIV prevalence and abortions. Contraceptive use among general population women is well understood. However, FSWs contraceptives practices and reproductive health needs are under-researched. We investigated contraceptive practices among HIV positive and negative FSWs in Goa, India and explored its association with socio-demographic and sex work related factors.
Introduction
In India, maternal mortality and HIV/AIDS continue to be major public health challenges. In 2005, India had the largest number of maternal deaths globally i.e. 117,000. 1 Of the 27 million pregnancies annually, 189,000 are estimated to occur in HIV positive women resulting in 56,700 HIV infected infants. 2 Approximately 0.6%-1.27% adult urban females engage in sex work. 3 The HIV epidemic is concentrated among high risk groups like female sex workers (FSWs), with HIV prevalence of 5.1%. 4 However, there are pockets of high HIV prevalence among FSWs with variation in mean HIV prevalence between states (0-17.9%). 4 Since 2004 Goa, a state in the West of India, has been excluded from the surveillance due to the demolition of its red-light area Baina. [4] [5] Our study conducted in Goa in the aftermath of demolition showed HIV prevalence among FSWs was 25%. 6 Prevalence of other sexually transmitted infections (STI) among FSWs is also high. [6] [7] STI/HIV can cause adverse pregnancy outcomes including stillbirth, congenital syphilis and mother-to-child-transmission of HIV. 8 Besides, multiple sexual partners increases FSWs vulnerability to unintended pregnancies and abortions. [9] [10] Unsafe abortions in the presence of STIs can lead to sepsis, pelvic inflammatory disease and infertility. 11 In 2006 the National AIDS Control
Organisation's (NACO) started the Prevention of Parent-to-Child Transmission (PPTCT)
program which focuses on prevention of HIV positive births i.e. prevention of unintended pregnancies, prenatal HIV transmission and providing care and treatment to HIV-infected women, their infants and families. 2 However the coverage of PPTCT is limited. 12 Contraception is a highly cost-effective HIV prevention strategy. [13] [14] Effective contraception can not only prevent vertical HIV transmission but also avert abortion and pregnancy-related morbidity and mortality. 15 Condoms, if used consistently and appropriately, offer dual protection from HIV and pregnancy. Currently the NACO's HIV prevention interventions among FSWs promotes condoms primarily for HIV prevention. 4 In India, contraceptive use among the general population women is 56%. 16 The national
Reproductive and Child Health Programme (RCHP) focuses on increasing access to contraception and improving child health. 17 The national household survey (NFHS) has shown that socio-demographic factors like age, education etc affects contraceptive use among general population women. 16 However, there is limited evidence on factors affecting contraceptive use among FSWs.
As represented in the conceptual framework in Figure 1 , we hypothesize that among the FSWs, in addition to the factors known to be associated with contraceptive use among general population women in India (i.e. 'a priori factors') ( Figure 1 : column 1), contraceptive use is also likely to be associated with sex work (SW) related factors ( Figure 1 : column 2), and the effect of the known factors is likely to be mediated by the SW-related factors. In this paper, we describe the contraceptive practices of HIV positive and negative FSWs in Goa, India and investigate the extent to which contraceptive use is associated with SW-related factors, after adjusting for socio-demographic factors.
Materials and Methods

Study setting
This study was conducted in Goa, India. FSWs largely operated in the Baina red-light area in the southern Goa until its demolition in June 2003. 5 This study was conducted in collaboration
with Positive People; a non-governmental organisation working with FSWs in Goa.
Recruitment of FSWs took place from December 2004-December 2005.
Study population
FSWs were defined as women currently providing sexual services in exchange for goods or money.
Recruitment procedure
Post-demolition rapid ethnographic mapping, participant observation and key informant interviews were used to describe the re-organisation of SW in Goa. Emerging sites and networks of FSWs were identified. FSWs were recruited using respondent driven sampling (RDS), a variant of snow-ball method where the recruitment chain begins with "seeds"
(members of the target population). 18 The research staff purposively selected seeds, identified from various networks during mapping, to ensure representation based on key variables (age, ethnicity, type and sites of SW). All seeds were asked to recruit three other FSWs from their network to the study. All seeds and subsequent recruits were given three pre-numbered coupons (i.e. questionnaire id and network size mentioned by the FSWs during her interview)
to refer other FSWs. FSWs were asked to give one coupon to each recruit they referred for study participation. An interviewer documented the referred recruits questionnaire id and relationship with the FSWs on the returned coupons. This enabled documenting network details of the FSWs. Participants recruited further participants in successive "waves". In RDS, the recommendation is to allow sufficient waves of recruitment to achieve "equilibrium" in the composition of the sample with respect to key variables. We undertook 6-8 waves, usually sufficient in such research. 18 Incentives were provided both for participating and for recruiting of the laboratory tests have been described in detail elsewhere. 6 The laboratory had external quality control.
Ethical considerations
Ethical approval was obtained from the Independent Ethics Commission, Mumbai and
University College London's Ethics Committee. A community advisory board comprising of FSWs, members close to the sex worker community, gharwallis (brothel keepers), local NGO members and peer educators was set up. All the study participants and their partners were treated presumptively for bacterial STIs and provided treatment based on laboratory tests results. HIV results were anonymous. However, voluntary counseling and testing was made available to all participants.
Analysis
Weights for analysis, the inverse of approximate selection probabilities, were calculated to reduce potential recruitment bias due to social network size, age, ethnicity using RDS Analysis Tool 5.4.0 (Cornell University, USA). Analyses incorporating these weights were performed using Stata 10 (STATA Corp. Tx USA), through survey analysis functions.
Contraceptive use was defined as the use of any modern method of contraception. FSWs who reported using only condoms for contraception, but did not use or were inconsistent (used sometimes) in condom use with their clients and intimate non-paying male partner (henceforth referred to as intimate partner) were considered non-users of contraception.
Women not using contraception because of pregnancy or plans to have a child, were menopausal or had undergone hysterectomy were excluded from analysis of factors associated with contraception use.
We conducted chi-square tests to explore the association between contraceptive use (no Multiple adjusted logistic regression models were built based on the conceptual framework ( Figure 1 ). Due to small numbers of FSWs using reversible contraceptives, these analyses were performed only for the outcome variable 'sterilisation relative to no contraception'. The a priori factors that were significant with p<0.2 in univariate analysis were included in a logistic regression model selection procedure using stepwise backward selection procedure to form our base model. The interaction terms between age and marital status, and age and number of children were explored but were not significant and were dropped from the model. 
Results
A total of 326 FSWs from 35 different networks identified during mapping were recruited throughout Goa. Of the 59 purposively selected seeds, 35 seeds recruited FSWs into the study.
Through our extensive mapping we became aware that we were unable to recruit FSWs from 4-5 networks because they did not self identify as sex workers. We recruited up to 6 waves, with recruitment networks comprising 2 to 30 participants. The study sample was representative of the key sites and types of SW identified during mapping.
Contraceptive Practices
Of the total 326 FSWs, we excluded 66 FSWs from the contraceptive use analysis because they were not in need of contraception: 59 were planning pregnancy, 4 were pregnant, 1 had undergone hysterectomy and 2 were menopausal. Table 1 ). The majority (73%) of FSWs had an intimate non-paying male partner and 67% of these never used condoms with intimate non-paying male partner. Although 26% FSWs reported using condoms 'for contraception', only a small proportion of FSWs (5%) 'always' used condoms with their intimate non-paying male partner and clients and were considered users of condoms for contraception.
Older age, illiteracy, being married, and having children were univariately associated with sterilisation (relative to no contraception) ( Table 2 ). There was weak evidence that reversible contraceptives use was greater in non-Kannada FSW and those with non-SW-related income (Table 2) . Several SW-related factors were univariately associated with sterilisation ( Table 3 ).
The only SW-related factor associated with reversible contraception use (relative to no contraception) was having an intimate partner.
Factors associated with sterilisation relative to no contraception
Age, literacy, marital status, number of children, and debt formed our base model (Table 2) .
After adjusting for the base model, sterilisation was associated, both singly (Table 3) and together (Table 4) , with SW-related factors like having an intimate partner and financial autonomy. Exposure to HIV prevention interventions was reported by 34% FSWs and was not significantly associated with sterilisation, OR adjusting for base model [1.4 (95% CI 0.7-2.9)].
Perceptions towards Contraception and Condom Use
When asked about condom use with clients for HIV prevention, 102 (39%) women responded that there was no need to use condoms for HIV prevention if using other contraceptives.
Among these women, 15% FSWs who were not using condoms with their clients had undergone sterilisation.
HIV, STI and pregnancy
The HIV prevalence among 259 women was 24% (95%CI: 18-29) [ Table 1 ]. 45% of these HIV positive women were not using contraception, 42% had undergone sterilisation and 13%
were using reversible contraceptives. The prevalence of other STI was high: 29% (95%CI:22-35) tested positive for lifetime syphilis and 54% (95%CI:48-60%) for HSV-2 antibodies, 8%
(95%CI: 4-11) had Chlamydia trachomatis, 10% (95%CI:6-14) had Neiserria gonorrhoea,
8% (95%CI: 5-12) had Trichomonas vaginalis,.
The prevalence of HIV and other STI among the 59 FSWs who were planning to have a child was also high: 33% were HIV positive, 6% had Chlamydia trachomatis, 4% had Neiserria gonorrhoea, 7% had Trichomonas vaginalis, 25% tested positive for lifetime syphilis and 65% tested positive for HSV-2 antibodies.
Discussion
To our knowledge, this is the first study in India that examines contraceptive practices among HIV positive and negative FSWs, and factors associated with contraceptive use among FSWs.
HIV prevalence was high and contraceptive use among young FSWs (under 25 years) and HIV positive FSWs was low (36% and 55% respectively). Similar to another FSWs study, A potential limitation of our study is that it was conducted in the aftermath of demolition of the red-light area. However, we conducted extensive mapping post-demolition to identify the re-organisation of SW. We used chain sampling to recruit participants and used weights to
give an approximately unbiased analysis. We were able to recruit FSWs engaged in different types of SW and from different areas identified during mapping. However, this is not a true probability sample survey and the confidence intervals and p-values derived through RDS should be viewed as approximate. We were unable to thoroughly explore if any factors were associated with the use of reversible contraceptives due to their low use in this setting. The lack of significant associations with reversible contraceptive use might simply reflect low power. Associations with sterilisation should not be interpreted as its predictors as our study is cross-sectional thus making it difficult to determine the direction of effect.
India has a large group of women who engage in sex work. 3 The HIV prevention interventions should promote contraceptives, especially among HIV positive and young 
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